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ABSTRACT 





In India, Linseed can be cultivated largely for seed meant for eliminating oil, the amount of oil of the seed differs from 
33-47%. The oil is edible in demand as a dietary supplement, as a source of alpha-linolenic acid. As linseed can be dried 
quickly under sun-drying process or through mechanical drier, it is used for ingredient of paint, varnishes, ink for 
painting, oil cloth, soap and many more. In parts of Europe, it is traditionally eaten with potatoes and quark Flax, also 
known as common flax or linseed, is a angiosperm plant, known as Linum usitatissimum, belongs to Linaceae family. 
Flax is cultivated for seeds, which are used for linseed oil or ground linseed, used as a nutritional supplement. Linseed 
flowers also have ornamental values. The oilcake remaining after the extraction of oil is a valuable source of nutrition 
for farm animals. This contains 36% of protein and fibers, also the digestibility ratio goes up to 85%. Linseed is good for 
the fight against blood cholesterol as it contains enough fiber. Linseed is a rich source of vitamin B2, many essential 
minerals for humans and animals. The significant positive GCA effects for most important characters indicated that the 
use of these parents in Linseed breeding programs could increase fiber yield. The mean squares of variances due to GCA 
and SCA play a significant role but also showed that the higher value of variation due to general combining ability was 
predominantly influenced by additive gene effects. As mean performance gets higher value, the GCA effect of the parent 
in majority of the characters under study was also similarly high. Specific Combining Ability effect is due to non- 
heritable effect, dominant effect, epistasis effect and the effect of SCA is can be identified as an indication of superior 
hybrid through heterosis breeding. The SCA value represents the interaction between the dominant gene and epistatic 


gene which are non-fixable in nature and related to heterosis. 
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INTRODUCTION 


Linseed(Linum usitatissimum) is a completely crucial seed and fiber crop. It is grown for its seeds and additionally 
for fiber. The seed consists of an oil that varies from thirty 3 to 47 percent in numerous varieties. Linseed oil is a 
great source for human nutrition, as a deliver of omega-three, (an omega-three fatty acid fatty acid). It is also used 
as an ingredient for varnish, paintings, saving materials from getting wet. In areas of Europe, it is traditionally eaten 
up with potatoes and quark. Most of the investigators are of the opinion that the wild flax Linum plant genus 
angustifolium, found in Mediterranean location may be the relative of the cultivated species genus Linum 
usitatissimum as the species have an equal frame range (2n=30). Flax, conjointly known as not unusual place flax or 
oilseed, will be a phanerogam, Linum usitatissimum, in the flax own circle of relatives. It is grown for consumption 
and rich source of fiber in areas colder climates where the average temperature is below 15 degrees (Allaby et . al. 


( 2005). The critical oilseed developing international locations are Republic of India, Canada, FRG and USA. 
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Republic of India ranks preliminary in the global in relevancy expanse accounting for twenty 3 consistent with cent and 
0.33 in manufacturing with a contribution of 9 consistent with cent (Chhidda et . al . (2019). Flax is cultivated for its grains, 
that is probably floor right for consumption or modified into oil that has use as a nutritionary complement partner degreed 
as an component in numerous wood-completing product. Flax is moreover adult as an ornamental plant in gardens. Flax 
seeds arise in 2 fundamental colorings brown or yellow (golden linseeds), (McHughen, et . al. (1990). Flax seeds 
manufacture linseed oil, this is the product of pressing of linseed to extract the oil, is one of the oldest oils used 
commercially. This is an partner fit for human consumption oil acquired via way of means of expeller urgent and usually 
accompanied via way of means of solvent extraction of solvent. Processed flax seed oil through solvents has been used for 
numerous centuries as an oil in portray and varnishing . The oil cake remaining immediately the oil is pressed out will be a 
very nutritious feed for animals. It is wise in fashion and consists of 36 consistent with cent incredible molecule, 85 
consistent with cent of this is effortlessly digestible. It is fed to every liquid frame substance and completed animals and 
extensively utilized as natural manure. It consists of regarding 5 consistent with cent gas, 1.four consistent with cent 
phosphorus and one eighth consistent with cent potassium hydroxide (Chhidda, et . al . (2019). Linseed is a rich source of 
vitamin B2, many essential minerals for human and animals (Goyal A et . al. (2014). Lignans are plant compounds which 
have inhibitor and steroid properties, every of which may facilitate decrease the danger of most cancers and enhance fitness. 
Flax seeds are a great deliver of plant-primarily based totally incredible molecule, and there’s developing hobby in linseed 
incredible molecule and its fitness advantages. Flax-seed supplementation confirmed a bit discount in serum globulin 


entirely in individuals with a B.M.I. large than thirty. 
Effect of SCA on Linseed 


Specific combining ability result estimates unconcealed an awfully wise vary of variation for all characters and area unit 
attributed to non- additive cistron effects that involve dominance and hypostasis elements of the genetic variation (Griffing 
et . al.). Sprague and Tatum (1942) reported that the SCA result is because of non-additive genetic proportion and also the 
result of Specific Combining Ability is taken into account a reliable index for the identification of superior hybrid. In 
general, the SCA effects don't contribute tangibly to the advance of self-fertilizing crops, except wherever industrial 
exploitation of heterosis is possible. It absolutely was fascinating to notice that the majority of the outstanding crosses were 
found to be common for variety of capsules per plant, variety of primary branch per plant and grain yield per plant having 
positive and important SCA values suggesting that these cross combos might be with success exploited for any yield 
improvement in flaxseed. Mohammadi et. al. conjointly discovered important SCA effects revealing the significant 
contribution of additive and non-additive cistron action for various traits in an exceedingly diallel cross victimization eight 
flax genotypes. Abdel-Moneam et . al. reported that the majority of the superior cross having important SCA result values 
for a selected attribute embody a minimum of one in every of their oldsters of high ground-controlled approach effects for 


constant attribute. 


The SCA worth represents the dominance and epistatic interactions that area unit non-fixable in nature and 
associated with heterosis (Griffing, 1956). Therefore, if each or one in every of the oldsters concerned within the crosses 
with high SCA values they might be with success exploited in varietal improvement program and expected to present 


superior transgressive segregates (Kumar et al., 1994, Nie et al., 1991, Mishra and Rai, 1996). 
Effect of GCA on Linseed 


The magnitude relation of GCA/SCA indicated that additive compete a larger role than the non-additive cistron effects 
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within the inheritance of a number of characters of flaxseed (Haleem,2015). the numerous positive ground-controlled 
approach effects for many vital characters indicated that the employment of those oldsters in flaxseed breeding programs 
may increase fiber yield. oldsters are perceived to be smart combiners for the seed yield and subsequent increasing oil yield 
(Mahmud, 2021). General and specific combining ability were important for all the various traits and also the GCA/ SCA 
magnitude relation unconcealed the predominance of additive and additive x additive cistron action in dominant most of 
the traits (Sedhom,2016).The additive effects were a lot of vital than non-additive effects beneath all studied environments. 
The mean squares of variances because of cistronral and specific combining ability were important however conjointly 
showed that the upper magnitude of variance because of general combining ability was preponderantly influenced by 
additive gene effects (Sayed,2019).The High magnitude relation of GCA/SCA unconcealed that additive compete larger 
role than non-additive genetic effects within the inheritance of weight like traits in flaxseed and its elements yet as beneath 
the 2 environments and combined analysis. the easy correlation (r) between mean performance of oldsters and their 
ground-controlled approach values was important positive at each environments and combined information. In general, the 
magnitude of mean squares because of ground-controlled approach were larger than that because of SCA (El-Refaie,2012). 
Comparison of ground-controlled approach results with as such performance of oldsters unconcealed that ranking of parent 
supported as such norm was nearly same as that on the idea of ground-controlled approach effect for many of the 
characters. Combination for multiple oldsters is place in an exceedingly central pool would be useful in facilitating the 
recombination by breaking the undesirable genetic blocks (Premchandra Yadav, 2013). The as such performance of 
oldsters was for the most part connected with the overall hairdressing ability effects of the oldsters (Nirala,2018). Higher 
the worth of mean performance, larger was the overall hairdressing ability result of the parent in majority of the characters 


beneath study. 
REFERENCES 


I. Abd El-Haleem, R., Abd Al-Sadek, M. (2015). ESTIMATION OF COMBINING ABILITY FOR EIGHT FLAX GENOTYPES 
UNDER SANDY SOIL CONDITIONS. Journal of Plant Production, 6(3), 323-335. doi: 10.21608/jpp.2015.49322. 


2. Allaby, R.; Peterson, G.; Merriwether, D.; Fu, Y.-B. (2005). "Evidence of the domestication history of flax (Linum 
usitatissimum L.) from genetic diversity of the sad2 locus". Theoretical and Applied Genetics. 112 (1): 58-65 


3. Allard RW. Principles of plant breeding.John Wiley and Sons, London; 1960. 
4. Anonymous. 2013. Annual report linseed, AICRP (All India Coordinated Research Project) on linseed, Kanpur., India. 


5. Awasthi, S. K. and Rao, S. S. 2005. Selection parameters for yield and its components in linseed (Linum usitatissimum L.). 


Indian J. Genetics and Plant Breeding. 65(4): 323-324. 


6. Badwal, S.S. and V.P. Gupta (1970). General and specific combining ability in linseed. Indian J. Genet. PL. Breed, 30: 328- 
334. 


7.  Bhullar, G. S., Gill, K. S. and Khehra, A. S. (1979). Combining ability analysis over F1-F5 generations in diallel crosses of 
bread wheat. Theor. Appl. Genet., 55:77-80. 


8. Bibi T, Mustafa HSB, Ejaz-Ul-Hasan, Rauf S, Mahmood T, Ali Q. Analysis of genetic diversity in linseed using molecular 
markers. Life Sci J. 2015; 12(4s). 


9. Chauhan MP, Shadhana S, Singh AK. Post-harvest uses of Linseed. J. Hum. Eco. 2009;28(3):217-219.. 


10. Chhidda, S; Prem, S; Rajbir, S; (2019). “Modern techniques of raising field crops”’:355-366. 


www.Upre.org editor @Ujpre.org 


200 


11. 


12. 


13. 


14. 


15, 


16. 


17, 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


Velamuri Anila Swetha, Sreemoy Bhattacharyya & Ponnaboina Sriraj 
D. K. Dubey and S. P. Singh. 1966. Use of cytoplasmic male sterility for production of hybrid seed of flax (Linum 
. sitatissimum L.). Crop ScL, 6: 125. 
El-Deeb, A.E. (2012). Genetic studies on yield and its components in some flax genotypes. J. Adv. Agric. Res. 17(1): 187- 200. 


Ghanbari-odivi A., Safari A.. Tahmasebi B.K., Farrokhi M. and Bahrampour B. 2013. Effect of delaying in sowing date on 
growth, yield, yield components and oil content of two geno-types of flaxseed (Linum usitatissimum, L). Adv. Environ. Biol., 
7(6), 1014-1018. 


Goyal A, Sharma V, Upadhyay N, Gill S, Sihag M (2014). "Flax and flaxseed oil: an ancient medicine & modern functional 
food". Journal of Food Science and Technology. 51 (9): 1622-1653 


Grant, Amanda (2007-03-06). "Superfoods". The Guardian. London. Archived from the original on 2016-09-21 
Griffing B. Concept of general and specific combining ability. Aust. J. Biol. Sci. 1956;9:463-493. 


Hassanein M.S., Al-Kordy M.A.A. and El-Hariri D.M. 2012. Evaluation, correlation and path coefficient analysis among 
straw yield and its attributes of fiber flax (Linum usitatissimum L.) cultivars. J. Appl. Sci. Res., 8(3), 1539-1546. 


Jhala AJ, Hall LM (2010) Flax (Linum usitatissimum L.): current uses and future applications. Aust J Basic Appl Sci. 4:4304- 
4312. 


K. Vashishtha, M. Bajpai, S. Pandey and M. Rai. 1989. Studies of the seed characteristics and composition of the oils inUnum: 
exotic culture. J. Oil Tech. Assoc.India, 7: 9-19. 


Kalia, N. R. 1972. Combining ability graphical analysis and heterosis in linseed (Linum usitatissimumL.). M.Sc. Thesis, 
P.A.U., Ludhiana. 


Kaushal, P.K., Srivastava, S.R. and Goswami, U. (1974). Combining ability for oil content in linseed. Indian J.Agric. Sci., 44: 
859-862. 


Khan Noor-Ul-Islam, Akbar Muhammad, Iqbal Nasim, Rasul Sajid 1999. Combining ability analysis in Linseed (Linum 
usitatissimum L.). Pakistan j. of Bio. Sci. Vol.2, 1405-1407. 


Khorgade, P.W., B.A. Sakhre, M.N. Narkhede and S.K. Raut, 1993. Genetic analysis of seed yield and its attributes in linseed. 
Biovigyanan, 19: 7-10. 


Kumar M, Singh PK, Maryo DM, Singh BN. Additive dominance and epistatic variation for yield and its components in linseed 
(Linum usitatissimum L). Indian J Genetics and Plant Breeding. 1994;54:18-21. 


Kumar, S., Keraki, S.A., Singh, S.D., Singh, M. and Kumar, A. (2013). Combining ability and heterosis analysis in Linseed for 
yield and oil quality. Ann. Agric. Res. New Series Vol. 34 (4): 298-305. 


M. Rai,.S. A. Kerkhi, S. Pandey, P. A. Naqvi and A. K. Vashishtha. 1989. Stability analysis for some quality components of 
seed and oil in linseed (Unum usitatissimum L.). Indian J. Genet., 49(3): 291-295. 


Maurya A.C., Raghuveer M., Goswami G. and Kumar S. 2017. Influences of date of sowing on yield attributes and yield of 
linseed (Linum usitatissimum L.) varieties under dryland condi-tion in Eastern Uttar Pradesh. Int. J. Curr. Mi-crobiol. App. 


Sci., 6(7), 481-487. 


Maysa S. Abd Al-Sadek 2015. Diallel cross analy-sis for yield and its components in six flax genotypes. J. Plant Production, 
Mansoura Univ., Mansoura, Egypt, 6(11), 1877-1886. 


McHughen, A (1990). "Flax (Linum usitatissimum L.): In Vitro Studies". Biotechnology in Agriculture and Forestry. 10: 502— 
514 


Impact Factor (JCC): 8.3083 NAAS Rating: 4.13 


A Review On The Effect Of Combining Ability On Yield And Yield Attributing 201 
Characteristics In Flax Seed/Linseed ( Linum Usitatissimum) 


30. 


31. 


32. 


33. 


34, 


35, 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


Mishra VK, Rai M. Combining ability analysis for seed yield and its components of seed and oil in Linseed (Linum 
usitatissimum L). Indian J Genet Plant Breed. 1996;56:155-161. 


Mishra, R., Marker, S., Bhatnagar, V. and Mahto, D. (2013) Genetic analysis of some agronomic traits in flax (Linum 


usitatisimum L.). Austrian Journal of Crop Science 4: 343-352. 


Mohammadi A.A., Saeidi G. and Arzani A. 2010. Genetic analysis of some agronomic traits in flax (Linum usitatissimum L.). 


Australian J. of Crop Sci., 4(5), 343-352. 


Murty, B.R. and IJ. Anand (1966). Combining ability and genetic diversity in some varieties of Linum usitatissimum. Indian J. 
Genet, 26: 21-36. 


Nagvi, H. A., Rai, M. and Vasishtha, A. K. (1987). Association of different components of seed oil in linseed. Indian J. Agric. 
Sci., 57: 230-236. (C.F.P1. Breed. Abst., 1987, 57: 9077). 


Neelam, Singh, S.P. and Singh, C.B. (1981). Genetic analysis of seed yield and yield contributing characters in linseed using 
line x tester analysis. Indian J. agric. Sci.,51 (7): 483-488. 


Nie, Z., B.C. Guo, F.T. Chen and A.G. Liang, 1991. Study on combining ability on principal agronomic characters in flax 
(Linum usitatissimum L.). Ningxia. J. Argon. Forestry Sci. Technol., 4: 7-11. 


Pali V, Mehta N (2014) Combining ability and heterosis for seed yield and it’s attributes in linseed (Linum usitatissimum L). 
Bioscan. 9:701-706. 


Popescu, E., Vasile, I. and Marinescu, I. 1995. Studies on the genetics control of flowering duration in flax. Problem de 


Genetica Theoreticasi Applicata. 27(2): 79-100. 


Radwan S.R. and Momtaz A. 1966. The techno-logical properties of flax fiber and methods of estimating them. El-Felaha., J. 
46(5), 466-476 (in Arabic). 


Rao, S. S.; A.P. Rede,; P.K. Chandrakar (2001). Heterosis and inbreeding depression in linseed. Mysore Journal of 
Agricultural Science. 35(1):16-19. 


Ratnaparkhi, R.D., Dudhe, M.Y., Gawande, N. D., and Bhongale, S.A., (2005).Combining ability studies in linseed through L x 
T analysis. Ann. Plant Physio., 19(1): 99-102. 


Reddy M.P., B.T. Arsul, N.R.Shaik and J.J. Maheshwari (2013). Estimation of Heterosis for Some Traits in Linseed (Linum 
Usitatissimum L.). IOSR Journal of Agriculture and Veterinary Science. Volume 2, Issue 5 (Mar. - Apr. 2013), PP 11-17. 


Rowland GG, McHughen A, Bhatty RS, Mackenzie SL, Taylor DC. The application of chemical mutagenesis and 
biotechnology to the modification of flax (Linum usitatissimum L). Euphytica. 1995; 85:317-321. 


Rowland GG, McHughen A, Bhatty RS, Mackenzie SL, Taylor DC. The application of chemical mutagenesis and 
biotechnology to the modification of flax (Linum usitatissimum L). Euphytica. 1995; 85:317-321. 


Sakhare, B.A.(1990). Line x Tester analysis in linseed (Linum usitatissimum L.) MSc. Thesis (unpub.) Dr. PDKV, Akola. PP: 
54-56. 


Shehata, A. H. and V.E. Comstock (1971). Heterosis and combining ability estimates in F2 flax populations as influenced by 
plant density. Crop Sci. 11: 534-536. 


Singh N, Chandrawati, Kumar R, Kumar S, Yadav HK. Study on genetic combining ability estimates for yield and related traits 
in linseed (Linum usitatssimum L.). Australian Journal of Crop Science. 2016; 10(11):1594-1600. 


www.Uprec.org editor @Ujpre.org 


202 


48. 


49. 


50. 


Sl. 


52: 


53. 


54. 


2: 


56. 


57. 


Velamuri Anila Swetha, Sreemoy Bhattacharyya & Ponnaboina Sriraj 
Singh P, Bhadauria Anju, Singh PK (2008) Combining ability and gene action for Alternaria blight and powdery mildew 
resistance in linseed. Indian J Genet. 6: 65-67. 
Singh, B., J.S. Sindhu and A, Rang, 1990. Combining ability inlinseed (Linum usitatissimum L.). Res. Dev. Rep., 7: 47-52. 


Sood, S, Kalia, N. R. and Bhateria, S. (2011) Combining ability and heterosis studies across environments in linseed (Linum 


usitatissimum L.). Acta Agronomica Hungarica 59(1): 87-102. 


Swarnkar, S. K.; Srivastava, R. L.; Singh, P.; Malik, Y. P. and Yadav, A. L. (2005). Studies on combining ability and heterosis 


in linseed (Linum usitatissimum L.). Farm Science Journal. 14: 1, 4-6. 


Thakur, H.L., and Bhateria, S., (1991). Line x Tester analysis for combining ability in linseed (Linum usitatissimum L.). J. 
Oilseed Res., 8: 14-19. 


Tiwari, N. 1999. Genetic analysis of yield and quality parameters in linseed.(Linum usitatissimumL.). Adin. Plant Sci. 8:155- 
168. 


V. D. Patil and P. R. Chopde. 1981. Combining ability analysis over environment in diallel crosses of linseed (Unum 
usitatissimum L.). Theor. Appl. Genet., 60(6):339-343. 


Vishnu, A.; Shah, M. A. and Lakshyadeep 2005. Studies on heterosis and combining ability for fatty acids in linseed (Linum 
usitatissimumL. ). Indain J. Genetics. 63(5): 29-35. 


Worku N, Harrison JS, Heslop Adugna W. Diversity in 198 Ethiopian linseed (Linum usitatissimum) accessions based on 


morphological characterization and seed oil characteristics. Genet Resour Crop Evol. 2015;62:1037-1053. 


Yadav, R. K. and Gupta, R. R. (1999). Genetic analysis of yield and related components in linseed (Linum usitatissimum L.). 
Crop Research (Hisar). 18: 3, 404-408. 


Impact Factor (JCC): 8.3083 NAAS Rating: 4.13 


